The specific modification of histidyl residues of inorganic pyrophosphatase from Bacillus stearothermophilus by photooxidation.
Photooxidation of inorganic pyrophosphatase [pyrophosphate phosphohydrolase EC 3.6.1.1] from Bacillus stearothermophilus in the presence of rose bengal resulted in rapid loss of enzymatic activity. The pH profile of the inactivation rate by the photooxidation showed an inflection point around pH 6.8, suggesting the involvement of histidyl residues in the inactivation. Amino acid analysis revealed that the loss of enzymatic activity was accompanied by the destruction of 3 histidyl residues per molecule. The presence of Mg2+ alone afforded partial protection against the inactivation, whereas inorganic pyrophosphate, the substrate, showed almost no protective effect against inactivation. The photooxidation of inorganic pyrophosphatase altered the circular dichroism spectrum and the difference UV spectrum induced by Mg2+ in the near ultraviolet region. These results suggested that histidyl residues appear to be located at the binding site of Mg2+ and may contribute to the conformational change induced by Mg2+.